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Introduction

SEDAR 57 addressed the stock assessment for U.S. Caribbean spiny lobster. The assessment
process consisted of two in-person workshops, as well as a series of webinars. The Data
Workshop was held June 20-2, 2018 in San Juan, Puerto Rico. Assessment webinars were held
between September and December 2018. The Review Workshop took place January 29-31,
2019 in Miami, Florida.

The Stock Assessment Report is organized into 6 sections. Section | — Introduction contains a
brief description of the SEDAR Process, Assessment and Management Histories for the species
of interest, and the management specifications requested by the Cooperator. The Data Workshop
Report can be found in Section Il. It documents the discussions and data recommendations from
the Data Workshop Panel. Section Il is the Assessment Process report. This section details the
assessment model, as well as documents any changes to the data recommendations that may have
occurred after the data workshop. Consolidated Research Recommendations from all three
stages of the process (data, assessment, and review) can be found in Section IV for easy
reference. Section V documents the discussions and findings of the Review Workshop (RW).
Finally, Section VI — Addenda and Post-Review Workshop Documentation consists of any
analyses conducted during or after the RW to address reviewer concerns or requests. It may also
contain documentation of the final RW-recommended base model, should it differ from the
model put forward in the Assessment Report for review.

The final Stock Assessment Report (SAR) for U.S. Caribbean was disseminated to the public in
August 2019. The Council’s Scientific and Statistical Committee (SSC) will review the SAR.
The SSCs are tasked with recommending whether the assessments represent Best Available
Science, whether the results presented in the SARs are useful for providing management advice
and developing fishing level recommendations for the Council. An SSC may request additional
analyses be conducted or may use the information provided in the SAR as the basis for their
Fishing Level Recommendations (e.g., Overfishing Limit and Acceptable Biological Catch). The
Caribbean Fishery Management Council’s SSC will review the assessment at its Fall 2019
meeting, followed by the Council receiving that information at its December 2019.
Documentation on SSC recommendations is not part of the SEDAR process and is handled
through each Council.

1 SEDAR PROCESS DESCRIPTION

SouthEast Data, Assessment, and Review (SEDAR) is a cooperative Fishery Management
Council process initiated in 2002 to improve the quality and reliability of fishery stock
assessments in the South Atlantic, Gulf of Mexico, and US Caribbean. SEDAR seeks
improvements in the scientific quality of stock assessments and the relevance of information
available to address fishery management issues. SEDAR emphasizes constituent and stakeholder
participation in assessment development, transparency in the assessment process, and a rigorous
and independent scientific review of completed stock assessments.

SEDAR is managed by the Caribbean, Gulf of Mexico, and South Atlantic Regional
Fishery Management Councils in coordination with NOAA Fisheries and the Atlantic and Gulf
States Marine Fisheries Commissions. Oversight is provided by a Steering Committee composed
of NOAA Fisheries representatives: Southeast Fisheries Science Center Director and the
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Southeast Regional Administrator; Regional Council representatives: Executive Directors and

Chairs of the South Atlantic, Gulf of Mexico, and Caribbean Fishery Management Councils; a
representative from the Highly Migratory Species Division of NOAA Fisheries, and Interstate

Commission representatives: Executive Directors of the Atlantic States and Gulf States Marine
Fisheries Commissions.

SEDAR is normally organized around two workshops and a series of webinars. First is
the Data Workshop, during which fisheries, monitoring, and life history data are reviewed and
compiled. The second stage is the Assessment Process, which is conducted via a workshop
and/or a series of webinars, during which assessment models are developed and population
parameters are estimated using the information provided from the Data Workshop. The final step
is the Review Workshop, during which independent experts review the input data, assessment
methods, and assessment products. The completed assessment, including the reports of all 3
stages and all supporting documentation, is then forwarded to the Council SSC for certification
as ‘appropriate for management’ and development of specific management recommendations.

SEDAR workshops are public meetings organized by SEDAR staff and the lead
Cooperator. Workshop participants are drawn from state and federal agencies, non-government
organizations, Council members, Council advisors, and the fishing industry with a goal of
including a broad range of disciplines and perspectives. All participants are expected to
contribute to the process by preparing working papers, contributing, providing assessment
analyses, and completing the workshop report.

2 MANAGEMENT OVERVIEW
Tables 2.1. Pertinent Federal management information.

Harvest Restrictions: Trip Limits

First Yr  Effective End Fishery Bag Limit Bag Limit Region FR
In Effect Date Date Per Person/Day Per Affected Reference
Boat/Day
2012 1/30/12 Ongoing Rec 3 10 Caribbean EEZ 76 FR 82414
Harvest Restrictions: Size Limits
First Yr  Effective End Fishery Size Length Length Region FR
In Effect Date Date Type Affected Reference
1985 118585  On@ingoing p-Poth  3.Bindeetles’  PCarapalTIREHR 49 FR 50049 Caribbean |
TEONE  Rec ' Length P
. . . . Carapace
2009 2/11/09 Ongoing  Commercial 60z tail weight Imports 74 FR 1148

Length

INon-egg-bearing spiny lobsters
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Harvest Restrictions: Seasonal Closure

First Last First

Year In Year In Day Last Day

Effect Effect  Fishery Closed Closed Region Affected Reference
2013 2013 Commercial/Rec  12/19 12/31 St. Croix EEZ 78FR 18247
2016 2016 Commercial/Rec  12/10 12/31 Puerto Rico EEZ 81FR 34283
2017 2017 Commercial/Rec 09/7 09/30 Puerto Rico EEZ 82FR 31489

SEDAR 57 SAR SECTION | 6 Introduction



Harvest Restrictions: Spatial Closures

First YearIn Last Yearin First Day Last Day Main Spawning
Area Effect Effect Closed Closed Restriction During Closure Species Protected Reference
1989 1989 12/6 12/31 All fishing prohibited Red Hind 54 FR 50624
Area closure for Red Hind spawning (later i o .
named Hind Bank Marine Conservation 1990 1999 1/1 2/28 All fishing prohibited Red Hind 54 FR 50624
District in 1999) 1990 1999 12/1 12/31 All fishing prohibited Red Hind 55 FR 46214
2000 Ongoing 1/1 12/31 All fishing prohibited Red Hind 64 FR 60132
Tourmaline! (PR) and Lang Bank (STX) 1993 Ongoing 12/1 12/31 All fishing prohibited Red Hind 58 FR 53145
1994 Ongoing 1/1 2/28 All fishing prohibited Red Hind 58 FR 53145
Mutton Snapper Spawning Area (STX)
1994 Ongoing 3/1 6/30 All fishing prohibited Mutton Snapper 58 FR 53145
1996 1996 12/7 12/31 All fishing prohibited Red Hind 61 FR 64485
Abrir La Sierra (PR) 1997 Ongoing 11 2/28 All fishing prohibited Red Hind 61 FR 64485
1997 Ongoing 12/1 12/31 All fishing prohibited Red Hind 61 FR 64485
1996 1996 12/7 12/31 All fishing prohibited Red Hind 61 FR 64485
1997 2010 1/1 2/28 All fishing prohibited Red Hind 61 FR 64485
Bajo de Sico (PR) 1997 2009 12/1 12/31 All fishing prohibited Red Hind 61 FR 64485
2010 2010 12/2 12/31 Fishing for reef fish prohibited? Red Hind 75 FR 67247
2011 Ongoing 11 3/31 Fishing for reef fish prohibited? Red Hind 75 FR 67247
2011 Ongoing 10/1 12/31 Fishing for reef fish prohibited? Red Hind 75 FR 67247
. . Lo . ) 70 FR 300,
Grammanik Bank 2005 Ongoing 2/1 4/30 All fishing prohibited except HMS3 Yellowfin Grouper 70 FR 62073

The size of the Tourmaline Bank was modified in January 1997 (61 FR 64485)

2Fishing for spiny lobster, HMS, and other pellagics allowed during closure

SHMS: Bluefin, bigeye, yellowfin, albacore, and skipjack tunas; swordfish; sharks; white marlin, blue marlin, sailfish, and longbill spearfish
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Harvest Restrictions: Gear Restrictions

US Caribbean Spiny Lobster

First Year Effective
Gear Type In Effect  Date End Date Gear/Harvesting Restrictions Region Affected Reference
Spear and Hooks 1985 1/1/85 Ongoing Prohibited for spiny lobster Caribbean EEZ 49 FR 50049
Poison and Drugs 1985 1/1/85 Ongoing Prohibited for spiny lobster Caribbean EEZ 49 FR 50049
1985 9/22/85 Ongoing Prohibited for reef fish Caribbean EEZ 50 FR 34850
Explosives and 1985 1/1/85 Ongoing Prohibited for spiny lobster Caribbean EEZ 49 FR 50049
Powerheads 1985 9/22/85 Ongoing Prohibited for reef fish Caribbean EEZ 50 FR 34850
1985 1/1/85 9/19/91 Include one degradable panel and/or door Caribbean EEZ 49 FR 50049
1986 9/22/86 9/13/91 Minimum mesh size 1 1/4" Caribbean EEZ 50 FR 34850
Pots and Traps 1991 9/14/91 Ongoing Minimum mesh size 2" Caribbean EEZ 55 FR 46214
1991 9/20/91 11/14/93 Include two degradable panels on opposite sides Caribbean EEZ 56 FR 48755
1993 11/15/93 11/27/05 Include two degradable panels (sides no longer specified) Caribbean EEZ 58 FR 53145
2005 11/28/05 Ongoing Include one degradable panel Caribbean EEZ 70 FR 62073
Is)ll;rpNiin and 1993 11/15/93  11/28/2005! :;faﬁsﬁrzlgzp gun and hand-held dip nets for Caribbean EEZ 58 FR 53145
Hookah 1997 1/13/97 Ongoing Prohibited hookah gear for harvesting conch Caribbean EEZ? 61 FR 65481
Gill Nets 2005 11/28/05 Ongoing Prohibit gill and trammel net for reef species® Caribbean EEZ 70 FR 62073
All 2005 11/28/05 Ongoing Prohibited Fileting fish at sea Caribbean EEZ 70 FR 62073
2005 11/28/05 Ongoing Reef fish vessels required to recover anchor by its crown Caribbean EEZ 70 FR 62073
Bottom gears* 2005 11/28/05 Ongoing Prohibited year-round Closed areas® 70 FR 62073
Anchoring 2010 12/2/10 Ongoing Anchoring by fishing vessels prohibited year-round Bajo de Sico Bank 75 FR 67247
Spear 2010 12/2/10 Ongoing Allow spear fishing for reef fish in the commercial sector®  Caribbean EEZ 75 FR 67247

1Aquarium trade species put in ‘data collection only’ category; eliminated existing federal harvest restrictions (70 FR

62073)
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?Lang Bank (in St. Croix EEZ) only starting 11/28/2005 (see seasonal closures)

3 Gill and trammel nets used to fish other species must be tended at all times
“Pots, traps, bottom longlines, gillnets, trammel nets
Bajo de Sico, Abrir La Sierra, Tourmaline, Mutton Snapper Agg. Area, Lang Bank, Hind Bank Marine Conservation District, and Grammanik Bank

6This action was administrative in nature; spear has been historically used in the commercial reef fish fishery
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3 ASSESSMENT HISTORY AND REVIEW

US Caribbean Spiny Lobster

Previous stock assessments for Spiny Lobster in the US Caribbean have attempted to quantify

stock status using both traditional as well as data-limited stock assessment procedures. Morris et

al. (2004) and also SEDAR (2005A) provide assessment histories that summarize various
traditional assessments (e.g. stock production analyses (ASPIC), CPUE examinations, yield per
recruit, landings and length frequency). SEDAR (2016) was the most recent data-limited
assessment (e.g. mean-length, indicator-based control rules) prior to the current assessment. To
date, nearly all evaluations have resulted in unsatisfactory determination of stock status. The
table below provides the references of past assessments.

Spiny Lobster Stock Units Assessment Method Assessment Reference

Assessed

St. Thomas/St. John trap fishery Comparison of multiple data-limited models | SEDAR 2016

St. Croix dive fishery

US Caribbean Stock production analyses (ASPIC) SEDAR 2005A

US Caribbean Yield per recruit analysis Mateo 2004

Puerto Rico Dynamic production model Mateo and Die 2004

US Caribbean Examining landings and length frequency Bolden 2001

St. Croix Production model (Schaefer and Fox) Mateo and Tobias 2000

Puerto Rico Examining CPUE and length frequency Matos-Caraballo 1999

US Caribbean Examining landings and CPUE Bohnsack et al. 1990
References:

Bohnsack, J., S. Meyers, R. Appeldoorn, J. Beets, D. Matos, and Y. Sadovy. 1990. Stock
Assessment of the Spiny Lobster, Panulirus argus, in the U.S. Caribbean. Final stock assessment
and fishery evaluation (SAFE) report from the workshop on spiny lobster resources in the U.S.
Caribbean. San Juan, Puerto Rico, September 11-13, 1990.

Bolden, S. 2001. Status of the U.S. Caribbean Spiny Lobster Fishery 1980-1999.

Mateo, I. and W.J. Tobais. 2000. Preliminary Estimations of Growth, Mortality and Yield Per
Recruit for the Spiny Lobster Panulirus argus in St. Croix, USVI. Proceeding of the Gulf and
Caribbean Fisheries Institute. 53:55-75

Mateo, I. and D. Die. 2004. The Status of Spiny Lobster Panulirus argus in Puerto Rico: Based
on Commercial Landings Data. Rosenstiel School of Marine and Atmospheric Science,
Cooperative Institute for Marine and Atmospheric Studies.

Mateo, I. 2004. Population dynamics for Spiny Lobster (Panulirus argus) in Puerto Rico: a
progress report. Proceedings of the 55th Gulf and Caribbean Fisheries Institute 55:506-520.
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Matos-Caraballo, D. 1999. Overview of the Spiny Lobster, Panulirus argus, Commercial Fishery
in Puerto Rico During 1992-1998. Proceeding of the Gulf and Caribbean Fisheries Institute.

52:194-203

SEDAR. 2005A. SEDAR 8. Stock Assessment Report, Caribbean Spiny Lobster. SEDAR, North

Charleston, SC. 195 99.

SEDAR. 2016. SEDARA46: U.S. Caribbean data-limited species. SEDAR, North Charleston, SC.

373 pp.

4 REGIONAL MAPS

Legend

——— 20 meter contour
200 meter contour

— 500 meter contour

— 1000 meter contour

—— US EEZ

| Caribbean FMC

Figure 4.1 U.S. Caribbean Region including Council and EEZ Boundaries.
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5 SEDAR ABBREVIATIONS

ABC
ACCSP
ADMB
ALS
AMRD
ASMFC
B
BAM
BMSY
CFMC
CIE
CPUE
EEZ

F
FMSY
FOY

FXX% SPR

FMAX

FO

FL FWCC
FWRI

GA DNR
GLM
GMFMC
GSMFC
GULF FIN
HMS
LDWF

M
MARMAP
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Acceptable Biological Catch

Atlantic Coastal Cooperative Statistics Program

AD Model Builder software program

Accumulated Landings System; SEFSC fisheries data collection program
Alabama Marine Resources Division

Atlantic States Marine Fisheries Commission

stock biomass level

Beaufort Assessment Model

value of B capable of producing MSY on a continuing basis
Caribbean Fishery Management Council

Center for Independent Experts

catch per unit of effort

exclusive economic zone

fishing mortality (instantaneous)

fishing mortality to produce MSY under equilibrium conditions
fishing mortality rate to produce Optimum Yield under equilibrium

fishing mortality rate that will result in retaining XX% of the maximum spawning
production under equilibrium conditions

fishing mortality that maximizes the average weight yield per fish recruited to the
fishery

a fishing mortality close to, but slightly less than, Fmax
Florida Fish and Wildlife Conservation Commission
(State of) Florida Fish and Wildlife Research Institute
Georgia Department of Natural Resources

general linear model

Gulf of Mexico Fishery Management Council

Gulf States Marine Fisheries Commission

GSMFC Fisheries Information Network

Highly Migratory Species

Louisiana Department of Wildlife and Fisheries

natural mortality (instantaneous)

Marine Resources Monitoring, Assessment, and Prediction

Introduction
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MDMR
MEMT

MRFSS
MRIP
MSST

MSY

NC DMF
NMFS
NOAA
oYy
SAFMC
SAS

SC DNR
SEAMAP
SEDAR
SEFIS
SEFSC
SERO
SPR

SSB

SS

SSC

TIP

TPWD
Z
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Mississippi Department of Marine Resources

maximum fishing mortality threshold, a value of F above which overfishing is
deemed to be occurring

Marine Recreational Fisheries Statistics Survey
Marine Recreational Information Program

minimum stock size threshold, a value of B below which the stock is deemed to
be overfished

maximum sustainable yield

North Carolina Division of Marine Fisheries

National Marine Fisheries Service

National Oceanographic and Atmospheric Administration

optimum yield

South Atlantic Fishery Management Council

Statistical Analysis Software, SAS Corporation

South Carolina Department of Natural Resources

Southeast Area Monitoring and Assessment Program

Southeast Data, Assessment and Review

Southeast Fishery-Independent Survey

Fisheries Southeast Fisheries Science Center, National Marine Fisheries Service
Fisheries Southeast Regional Office, National Marine Fisheries Service
spawning potential ratio, stock biomass relative to an unfished state of the stock
Spawning Stock Biomass

Stock Synthesis

Science and Statistics Committee

Trip Incident Program; biological data collection program of the SEFSC and
Southeast States.

Texas Parks and Wildlife Department
total mortality, the sum of M and F

Introduction
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1 INTRODUCTION

1.1 WORKSHOP TIME AND PLACE
The SEDAR 57 Data Workshop was held on June 20-22, 2018 in San Juan, Puerto Rico.

SEDAR 57 SAR SECTION I1 2 DATA WORKSHOP REPORT



September 2018 US Caribbean Spiny Lobster

1.2 TERMS OF REFERENCE

1. Summarize and evaluate available life history information and describe uncertainty as
applicable.

a. Evaluate age, growth, natural mortality, and reproductive characteristics

b. Provide appropriate models to describe growth, maturation, and fecundity by
age, sex, or length as applicable.

c. Evaluate the adequacy of available life-history information for conducting stock
assessments and recommend life history information for use in population
modeling.

2. Provide commercial catch statistics, including both landings and discards (if significant)
in both pounds and numbers.
a. Evaluate and discuss the adequacy of available data for accurately
characterizing harvest and discard by species, spatial area, and fishery sector or

gear.
b. Provide and evaluate length and age distributions for both landings and discards
if feasible.
c. Provide and evaluate fishery catch per unit effort data for use as indices of
abundance

3. Provide recreational catch statistics, including both landings and discards (if significant)
in both pounds
and numbers.

a. Evaluate and discuss the adequacy of available data for accurately
characterizing harvest and discard by species, spatial area, and fishery sector or
gear.

b. Provide and evaluate length and age distributions for both landings and discards
if feasible.

c. Provide and evaluate fishery catch per unit effort data for use as indices of
abundance if possible

4. Recommend discard mortality rate(s).
a. Review available research and published literature and provide a rationale for
recommended discard mortality rates.
b. Provide justification for any recommendations that deviate from the range of
discard mortality provided in the last benchmark or other prior assessment.

5. Review relevant fishery-independent and third-party information that may be of use for
the assessment.

6. Provide recommendations and rate the relative quality of available data inputs

associated with candidate assessment tools (e.g. length-based, index-based, catch-
based methods).

SEDAR 57 SAR SECTION I1 3 DATA WORKSHOP REPORT
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7. Provide recommendations for future research in areas such as sampling, fishery
monitoring, and stock assessment. Include specific guidance on sampling intensity
(number of samples including age and length structures) and appropriate strata and
coverage.

8. Prepare the Data Workshop report providing complete documentation of workshop

actions and decisions in accordance with project schedule deadlines (Section Il. of the
SEDAR assessment report).

1.3 LIST OF PARTICIPANTS

Workshop Panel

Adyan Rios, Lead ANALYSt ......ccoiiiiiiiiiiiiiiiieei ettt e e e NMFS Miami
Bill Harford, ANALYSt........ueiiiiiiiiiiiieeteee ettt e e ettt e e e e e s e sbreeaeaeeeees RSMAS
JJ . Cruze MOA ...ceviiiiiieeeeeeee ettt e e Dept. Marine Science, UPR
Jesus Leon Ferndndez .............ocoviiiiiiiiiiiiiiiieiiiieee et PR-DNER Fisheries Lab
TOMMY FOTTE...cooiiiiiiiiiiiiii
JOTEE GAICIA .ottt e et e e e e Reef Research/CFMC SSC
JOE KIMIMEI ...ttt e e e e e ettt e e e e e e e s eaaes CFMC SSC
WINStON LEdEE ....eeiviiiiiiiiiiiiiiie ettt e Commercial Fisher STT
JULAN MAZTAS ..ottt Commercial Fisher STT/STJ
Gerson N. Martinez .......ocuuvviiiiiieeiiiiiiieee ettt et e e e e e s Commercial Fisher STX
Daniel Matos Caraballo ...........ccooiviiiiiiiiiiiieiiiiieee e PR-DNER Fisheries Lab
Kevin MCCAItRY ....ccoiiiiiiiiiiiiie ettt e e e e s s NMFS Miami
LUis. AL RIVETA ..uviiiiiiiiiiiiiiiieee ettt e e et e e e e e e PR-DNER Fisheries Lab
ATAA ROSATIO 1.ueeviiiiiiee ettt ettt e e e e ettt e e e e e s sttt e e e e e e s s sabbeeeeas PR-DNER
ALEXIS SADINE ....evviiiiiiiiiiiiiiiieee e USVI DPNR- Fish & Wildlife
SKYIET SAZATESE ..eeeieiiiiiiiiiiiie ettt ettt e e e e s st e e e e e e s s e abbeeees NMFS Miami
VEroniCa SEAA ..ccceeiiiiiiiiiiiiiiee ettt PR-DNER Fisheries Lab
RODEIt TROMAS ....eeiiiiiiiiiiiiee et e e e USVI Fisher, STX
Orian TZadiK .......oooiiiiiiiiiiii e Pew Charitable Trusts
Carlos J. VeIazques ......occueeviiiiiiiiiiiiiieee ettt Commercial Fisherman, P.R.
MattheWw SIIth ......cooiiiiii ettt e e et e e e e e NMFS Miami
Attendees

Edardo OJeda......ccoiiiiiiiiiiiiiie et PR SeaGrant
ALLSNA GTAY ...ttt ettt e e e e ettt e e e e e s st eeeeee e e e e eaae NMES St. Pete
Amanda Tyler-Jedlund ...........ccoooiiiiiiiiiiiiii e FWRI St. Pete
Dominque Lazare .........oooueeiiiiiiiiiiiiiiieee ettt et e e e e e FWC St. Pete
Mandy Taylor-Sedlord...........ccciiiiiiiiiiiie e e FWRI St.Pete

SEDAR 57 SAR SECTION I1 4 DATA WORKSHOP REPORT



September 2018 US Caribbean Spiny Lobster

Y 61 G I 1 < |+ PPN NOAA NMFA SERO
Staff

JUIE NEET ..ot et e et e e e e e e et e e sea e e e raaaeeesaannaees SEDAR
Graciela GarCia-MOLINET .........uuuiiiiieiiiie e e e et e e et e e e et e e e s e e e eraaneees CFMC

Additional Participants via Webinar

Bill ATNOLA ...ttt ettt st NMFS SERO
Shannon Cass-Calay ..........cceieiiiriiiiiiiieee ettt e e e s et ee e e e e s s s sabeeeees NMFS Miami
INANCIE CUMIMINES oeeieeiiiiiiiiiiieeeeeeeeiiitteeeeeeesesribtteeeeeeessaabbtteeeeeeesssanbbeeeeeesessasannes NMFS Miami
Kimberly JORNSOMN......ccoiiiiiiiiiiiiii et e e e e NOAA Miami
Beth WIEZE ...ttt ettt e e e e s ettt e e e e e e s eaaes NMFS Miami

1.4 LIST OF DATA WORKSHOP PAPERS AND REFERENCE
DOCUMENTS

Document # Title Authors Date
Submitted

Documents Prepared for the Data Workshop

SEDARS57-DW-01 | Inventory of Fishery-Independent Skyler Sagarese, | 1 June 2018
Programs and Survey Data William Harford, | Updated: 26
Available for Stock Assessment of Aida Rosario, July 2018

Caribbean Spiny Lobster in the US Matt Johnson and

Caribbean Jay Grove
SEDARS57-DW-02 | Summary of Life History Information | William Harford | 6 June 2018
of Spiny Lobster for SEDAR 57 and Adyan Rios | Updated: 18
Sept 2018
SEDARS57-DW-03 | Building a Timeline of Major Adyan Rios and | 6 June 2018
Socioeconomic Events Affecting Juan Agar
Lobster Fisheries in Puerto Rico
SEDARS57-DW-04 | Building a Timeline of Major Adyan Rios and | 6 June 2018
Socioeconomic Events Affecting Juan Agar
Lobster Fisheries in St. Croix USVI
SEDARS57-DW-05 | Building a Timeline of Major Adyan Rios and | 6 June 2018
Socioeconomic Events Affecting Juan Agar

Lobster Fisheries in St. Thomas and
St. John USVI
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SEDARS57-DW-06

Summary of the Trip Interview
Program data for Spiny Lobster from
the US Caribbean

Adyan Rios, 15 June 2018
Skyler Sagarese,
and William

Harford

Reference Documents

SEDAR57-RDO01

Line Point-Intercept (LPI) Survey
Protocol for the U.S. Caribbean and
Flower Garden Banks National Marine
Sanctuary

National Coral Reef Monitoring
Program (NCRMP), Coral Reef
Conservation Program (CRCP),
National Oceanic and Atmospheric
Administration

SEDAR57-RD02

Report of the US Caribbean Fishery-
Independent Survey Workshop

Shannon L. Cass-Calay,
William S. Arnold, Meaghan D.
Bryan, Jennifer Schull

SEDAR57-RD03

Working Towards a Framework for
Stock Evaluations in Data-Limited
Fisheries

Skyler R. Sagarese, Adyan B.
Rios, Shannon L. Cass-Calay,
Nancie J. Cummings, Meaghan
D. Bryan, Molly H. Stevens,
William J. Harford, Kevin J.
McCarthy, and Vivian M. Matter

SEDAR57-RD04

The United States Virgin Islands 2015
Comprehensive Economic
Development Strategy

SEDAR57-RD05

Report on the
FAO/Danida/CFRAMP/WECAFC
Regional Workshops on the
assessment of the Caribbean Spiny
Lobster (Panulirus argus)

Western Central Atlantic Fishery
Commission

SEDAR57-RD06

Population dynamics, ecology and
behavior of spiny lobsters, Panulirus
argus, of St. John, USVI: Il Growth and
Mortality

David A. Olsen and lan G. Koblic

SEDAR57-RD07 | A review of the literature and life Steven Saul
history study of Caribbean spiny
lobster, Panulirus argus

SEDARS7-RD08 | Maturity of spiny lobsters in the US David Die

Caribbean

SEDAR57-RD09

A Collaborative Assessment of the
Virgin Islands Spiny Lobster Fishery

David Olsen, Josh Nowlis, and
Daryl Bryan

SEDAR57-RD10

A study of the Virgin Islands Spiny
Lobster Fishery: Growth, Population
Size and Mortality

David Olsen, Josh Nowlis, and
Daryl Bryan
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SEDAR57-RD11

Pilot Study of the Recreational Queen
Conch (Strombus gigas) and Spiny
Lobster (Panulirus argus) Fishery in
Puerto Rico

Monica Valle-Esquivel and
Robert J. Trumble

SEDAR57-RD12

Patterns of Spiny Lobster (Panulirus
argus) Postlarval Recruitment in the
Caribbean: A CRTR Project
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2 LIFE HISTORY

2.1 STOCK DEFINITION AND DESCRIPTION

The Caribbean spiny lobster (hereafter referred to as spiny lobster), occurs in the Caribbean
Sea, the Gulf of Mexico and the Western Central and South Atlantic Ocean. North Carolina
marks its northernmost limit whereas Brazil marks its southernmost limit (Bliss 1982). The spiny
lobster occurs from the extreme shallows of the littoral fringe to depths exceeding 100 meters
(Kanciruk 1980; Munro 1974). CFMC (1981) reports that its distribution off Puerto Rico extends
to the edge of the shelf, which is described as the 100—-fathom contour (183 meters). Shallow

areas with mangroves and seagrass (Thalassia testudinum) beds serve as nursery areas where

available (Munro 1974). Generally, spiny lobsters move offshore when they reach reproductive
size (Phillips et al. 1980). These animals are primarily carnivores, and serve as the major
benthic carnivores in some ecosystems (Kanciruk 1980), feeding upon smaller crustaceans,
mollusks and annelids (Cobb and Wang 1985).

RESEARCH RECOMMENDATIONS

e Research on stock structure is needed, particularly as it relates to connectivity caused
by larval dispersal.

e Encountering the right habitat is important for survival of juvenile lobster recruits.
Research should be conducted to explore effects of sargassum, water quality, coastal
development, and mangrove root communities on the availability and quality of habitat
for juvenile spiny lobsters.

2.2 LENGTH-WEIGHT CONVERSION

Length-weight conversions were estimated using the Trip Interview Program (TIP) database.
TIP records were filtered according to island platform (Puerto Rico, St. Thomas and St. John,
and St. Croix). Records were further filtered such that retained records consisted only of those
with paired length-weight measurements that had reported units of measure (e.g., mm or kg)
and corresponding measurement type (e.g., carapace length or whole weight). A subsequent
evaluation of data entry and/or measurement errors led to the removal of 33, 55, and 1 records
for Puerto Rico, St. Thomas/St. John, and St. Croix, respectively (Tables 2.1, 2.2, 2.3).

Length-weight relationships were fit as log-linear functions in the R statistical computing

software (Quinn and Deriso 1999, R Development Core Team 2012). The relationship for length
(mm CL) to weight (kg whole weight) is:
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W =al?
Model fitting was carried out using linear regression on the log transformed equation:
log(W) =log(a) + b xlog(L)

Analyses were carried out separately for males, females, and for both sexes combined. For
Puerto Rico, data workshop participants requested L-W relationships to be evaluated spatially
according to four regions (Table 2.4). L-W curves for the spatial analysis were subjected to a
statistical test of coincident curves (Chen et al. 1992). The coincident curve test evaluates
whether two or more curves are statistically distinct, through the calculation of an F-statistic.

Resulting L-W relationships are found in Table 2.5. For St. Thomas/St. John, a total of n=11,723
L-W observations were available from TIP (n male=6,692; n female=5,031) from 1980 to 2017
(Fig. 2.1). The largest individual by length was 203.2 mm CL (3.175 kg), while the largest
individual by weight was 4.7 kg (200 mm CL). For St. Croix, a total of n=20,046 L-W
observations were available from TIP (n male=11,684; n female=8,362) from 1981 to 2017 (Fig.
2.1). The largest individual by length was 212.2 mm CL (1.5 kg), while the largest individual by
weight was 4.5 kg (183.5 mm CL). For Puerto Rico, a total of n=22,980 L-W observations were
available from TIP (n male=12,019; n female=10,961) from 1980 to 2016 (Fig. 2.1). The largest
individual by length was 196 mm CL (4.536 kg), which was also the largest individual by weight.

Spatial analysis of Puerto Rico L-W data according to four spatial areas suggested that L-W
curves were not significantly different (p-value = 1.0; Table 2.6)).

RESEARCH RECOMMENDATIONS

e Explore plausibility of cause and effect mechanisms that may lead to temporal growth
variation.

2.2 AGE AND GROWTH

During SEDAR 8, von Bertalanffy growth curves for males and females were obtained from
Leon et al. (1994) for Cuba (SEDAR 2005). Since SEDAR 8, several additional publications
have become available for von Bertalanffy growth curves from regions such as Cuba, Puerto
Rico, and Mexico (Table 2.7). Also, during SEDAR 46 (Spiny lobster St. Thomas & St. Croix),
von Bertalanffy growth parameters from Leon et al. (1995) were reviewed, noting similar values
used in other stock assessment (i.e., Gongora 2010; Babcock et al. 2014). These point
estimates were also compared to a more recent study by Leon et al. (2005) and analyses in
SEDAR 46 were based on a single growth curve for both sexes. During the SEDAR 57 data
workshop, participants identified a mark-recapture dataset from a study undertaken by the St.
Thomas Fishermen’s Association (Olsen et al. 2017). At time of reporting writing, analysts are
examining the feasibility of obtaining a growth curves from this study.
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2.3 NATURAL MORTALITY

During SEDAR 8, various sources are referenced with respect to natural mortality, including
Olsen and Koblic 1975, Medley and Ninnes 1996, and FAO 2001. Natural mortality was
specified at 0.36 for adult lobsters and used for all ages during SEDAR 8. During SEDAR 46
(Spiny lobster St. Thomas & St. Croix), consideration was given to natural mortality estimates
from tagging studies, with estimates typically occurring between 0.26 and 0.44 year™ for adult
spiny lobster, with the most reliable estimates suggested to be in the range of 0.30 to 0.40 (FAO
2001). A point estimate of 0.34, calculated from a variant of Pauly’s equation, is also widely
reported (Cruz et al. 1981). Point estimates based on longevity were also considered, but
require evidence of maximum age, which is difficult to obtain for lobsters (Kanciruk 1980). This
issue is reinforced by additional statements made by Olsen and Koblic (1975). Further
discussion about spiny lobster longevity can be found on pg 27, SEDAR 46, Data & Assessment
Workshop report (SEDAR 2016). Several spiny lobster stock assessments in the Caribbean
have used 0.34 to 0.36 year™ in base model runs (Cruz 2001; Gongora 2010; SEDAR 2005;
Babcock et al. 2014). During the SEDAR 57 data workshop, participants identified a mark-
recapture dataset from a study undertaken by the St. Thomas Fishermen’s Association (Olsen
et al. 2017). At time of reporting writing, analysts are examining the feasibility of obtaining a
natural mortality estimate from this study.

2.4 MATURITY & FECUNDITY

Die (2005) estimated a logistic maturity curve from TIP prior to 1990, prior to which landing of
berried females was permitted. Data from Puerto Rico, St. Thomas, and St. John were
aggregated for the purpose of model fitting. Two model parameterizations were considered, in
both cases, length at 50% maturity were similar being either 91 mm or 92 mm CL.

For SEDAR 8 (2005), fecundity-at-length was obtained for Cuba spiny lobster (FAO 2001):
E = 0.591112:9866,

Where E is number of eggs and L is carapace length in mm.

2.5 DISCARD MORTALITY

For SEDAR 57, discard mortality was deemed negligible. SEDAR 8 dead discards of spiny
lobster were also assumed negligible (SEDAR 2005). Fishing with traps and diving are the two
predominant gears used to capture spiny lobster in the U.S. Caribbean. Diving is generally
considered a highly selective fishing gear, as such, all lobster caught by divers are assumed to
be retained. Spiny lobsters that are discarded by the trap fishery include sublegal and berried
lobsters. Discard mortality in the trap fishery can be associated with handling, exposure to sun,
and post-release predation. Little is known about post-release predation mortality (DiNardo et al.
2001). Given the small scale nature of the trap fishery in the US Caribbean, mortality due to
limited handling and sun exposure are assumed to be negligible.

SEDAR 57 SAR SECTION I1 10 DATA WORKSHOP REPORT



September 2018 US Caribbean Spiny Lobster

RESEARCH RECOMMENDATIONS

e Investigate potentially unaccounted for discards in the self-reported commercial logbook
data to be able to quantify the number of lobster discarded dead, as well as the number
of lobster discarded alive.

e Research aimed at quantifying post-release mortality (including post-release predation)
of spiny lobster to better understand and propose mechanisms that could potentially
mitigate mortality among lobsters that are discarded.
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Table 2.1. Records manually removed from Puerto Rico TIP prior to L-W model fitting.

2.6 TABLES

L w Sex
267 0.42 F
325 0.582 F
340 0.846 F
342 0.7 F
899 0.564 F
162 30.6 F
94 7.681 F
100 9.481 F
90 6.116 F
20.574 0.467 F
10 0.531 F
10 0.849 F
SEDAR 57 SAR SECTION II

L w Sex
209 0.907 M
340 0.67 M
340 0.498 M
300 0.38 M
310 0.552 M
514 0.83 M
275 0.364 M
290 0.442 M
262 0.33 M
202 1.03 M
814 0.814 M
952 0.64 M
123 114 M
101 8.871 M
1 1.142 M
20.574 0.56 M
20.32 0.506 M
20.574 0.59 M
20.574 0.682 M
60.7 4.075 M
192 0.68 M
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Table 2.2. Records manually removed from St. Thomas/St. John TIP prior to L-W model fitting.

L w Sex
114.3 0.003 F
101.6 0.002 F
107.95 0.003 F
107.95 0.003 F
88.9 0.002 F
107.95 0.003 F
82.55 0.002 F
114.3 0.003 F
107.95 0.003 F
101.6 0.002 F
101.6 0.002 F
114.3 0.003 F
127 0.004 F
152.4 0.007 F
133.35 0.004 F
120.65 0.003 F
133.35 0.004 F
95.25 0.002 F
88.9 0.002 F
95.25 0.002 F
120.65 0.003 F
114.3 0.003 F
82.55 0.002 F
120.65 0.003 F
107.95 0.002 F
88.9 0.002 F
101.6 0.002 F
101.6 0.002 F
SEDAR 57 SAR SECTION II

L w Sex
63.5 0.003 M
88.9 0.002 M
88.9 0.002 M
120.65 0.003 M
120.65 0.004 M
127 0.004 M
114.3 0.003 M
114.3 0.002 M
95.25 0.002 M
101.6 0.002 M
107.95 0.002 M
95.25 0.002 M
107.95 0.002 M
101.6 0.002 M
101.6 0.002 M
95.25 0.002 M
95.25 0.002 M
158.75 0.006 M
146.05 0.006 M
114.3 0.003 M
133.35 0.004 M
107.95 0.002 M
101.6 0.002 M
114.3 0.003 M
120.65 0.003 M
101.6 0.002 M
107.95 0.003 M
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Table 2.3. Records manually removed from St. Croix TIP prior to L-W model fitting.

L W Sex

1005 0.775 M
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Table 2.4. Spatial areas for Puerto length-weight relationships. Areas were defined by
aggregating municipalities into 4 areas: east, west, north, and south.

County Spatial area
CEIBA EAST
CULEBRA EAST
FAJARDO EAST
HUMACAO EAST
JUNCOS EAST
LAS PIEDRAS EAST
MAUNABO EAST
NAGUABO EAST
SAN LORENZO EAST
VIEQUES EAST
YABUCOA EAST
AGUAS BUENAS NORTH
ARECIBO NORTH
BARCELONETA NORTH
BAYAMON NORTH
CAGUAS NORTH
CAMUY NORTH
CANOVANAS NORTH
CAROLINA NORTH
CATANO NORTH
CIALES NORTH
COMERIO NORTH
COROZAL NORTH
DORADO NORTH
FLORIDA NORTH
GUAYNABO NORTH
GURABO NORTH
HATILLO NORTH
ISABELA NORTH
LARES NORTH
LOIZA NORTH
LUQUILLO NORTH
MANATI NORTH
MOROVIS NORTH
NARANJITO NORTH
QUEBRADILLAS NORTH
RIO GRANDE NORTH
SAN JUAN NORTH
TOA ALTA NORTH
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Table 2.4 Continued. Spatial areas for Puerto length-weight relationships. Areas were defined
by aggregating municipalities into 4 areas: east, west, north, and south.

County Spatial area
TOA BAJA NORTH
TRUJILLO ALTO NORTH
UTUADO NORTH
VEGA ALTA NORTH
VEGA BAJA NORTH
ADJUNTAS SOUTH
AIBONITO SOUTH
ARROYO SOUTH
BARRANQUITAS SOUTH
CAYEY SOUTH
CIDRA SOUTH
COAMO SOUTH
GUANICA SOUTH
GUAYAMA SOUTH
GUAYANILLA SOUTH
JAYUYA SOUTH
JUANA DIAZ SOUTH
LAJAS SOUTH
OROCOVIS SOUTH
PATILLAS SOUTH
PENUELAS SOUTH
PONCE SOUTH
SABANA GRANDE SOUTH
SALINAS SOUTH
SANTA ISABEL SOUTH
VILLALBA SOUTH
YAUCO SOUTH
AGUADA WEST
AGUADILLA WEST
ANASCO WEST
CABO ROJO WEST
HORMIGUEROS WEST
LAS MARIAS WEST
MARICAO WEST
MAYAGUEZ WEST
MOCA WEST
RINCON WEST
SAN GERMAN WEST

SAN SEBASTIAN WEST
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Table 2.5. Fitted conversion functions from length (mm CL) to weight (kg whole weight) by

island platform.

Island platform Years n a b
St. Thomas / St. John

6,692 3.548E-05 2.204
Males 1980-2017

5,031 4.889E-05 2.138
Females 1980-2017

11,723 4 166E-05 2.171
Males + Females 1980-2017
Puerto Rico
Males 1980-2016 12,019 6.836E-06 2.536
Females 1980-2016 10,961 7.612E-06 2.521
Males + Females 1980-2016 22,980 7.831E-06 2.511
St. Croix
Males 1981-2017 11,684 1.271E-05 2.413
Females 1981-2017 8,362 2.323E-05 2.290
Males + Females 1981-2017 20,046 1.821E-05 2.339
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Table 2.6. Fitted conversion functions from length (mm CL) to weight (kg whole weight) for four
areas of Puerto Rico. Spatial analysis of Puerto Rico L-W data according to four spatial areas
suggested that L-W curves were not significantly different (p-value = 1.0).

Years Area n a b
Both
sexes 1980-2016 East 4,955 4.215E-06 2.630
1980-2016 North 445 2.866E-05 2.211
1980-2016 South 10,408 7.155E-06 2.535
1980-2016 West 7,172 7.625E-06 2.521
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Table 2.7. von Bertalanffy growth parameters, noting values used in SEDARs 8 and 46 (i.e.,
Leon et al. (1995)) and with emphasis on studies that have been subsequently produced.

Study Region/Country  Source Sex L. K
(mm)
Leon et al. (1995) Cuba Length frequency M 184 0.24
F 155 0.22
Leon et al. (2005) Cuba Length frequency Both 184 0.24
Mateo (2004) Puerto Rico Length frequency M (1999) 197 0.24

M (2000) 195  0.24
F(1999) 191  0.25

F(2000) 185  0.23

Velaquez- Mexico, Yucatan Length frequency M 203 0.28
Abunader et al.
(2015) F 189 0.34
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Figure 2.1. Length-weight curves for spiny lobster of Puerto Rico, St. Thomas/St. John, and St.
Croix.
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3 FISHERY-INDEPENDENT DATA SOURCES

3.1 OVERVIEW

Fishery independent monitoring surveys were examined for use in developing abundance
indices and length compositions for spiny lobster. Data sources consulted included benthic
transect surveys conducted by the National Centers for Coastal and Ocean Science (NCCOS),
the National Coral Reef Monitoring Program (NCRMP), and the Puerto Rico Department of
Natural and Environmental Resources (DNER), and larval/recruitment surveys conducted
through SEAMAP-C. Other funded projects through academic grants were also explored for
relevance to spiny lobster. At this time, none of the datasets were recommended for use in
developing indices or length compositions for spiny lobster due to inconsistencies in
methodology, limited temporal and spatial scales (i.e., not indexing the lobster population), and
low overall sample sizes (see SEDAR57-DW-01 for details).

RESEARCH RECOMMENDATIONS

e Development of fishery-independent surveys that are specifically designed for spiny
lobster, which would require considerable planning regarding data priorities (e.g., relative
abundance versus length), the life stage to target (e.g., adult, juveniles, or larvae), type
of gear, sampling design, temporal and spatial resolution, and the availability of funds. In
addition to discussing field sampling, planning of how best to record and store data
would be beneficial to future analyses and stock assessments.

e Research aimed at identifying correlations between larval and juvenile abundance from
the SEAMAP-C surveys and lobster landings could assist in determining the relationship
between juvenile abundance and adult abundance (e.g., Butler et al. 2010).
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4 FISHERY-DEPENDENT DATA SOURCES

4.1 COMMERCIAL FISHERY STATISTICS
4.1.1 LANDINGS

PUERTO RICO

Commercial fishery landings data for Puerto Rico were available from self-reported fisher
logbooks/sales receipts for the years 1983-2016. All landings reported as “spiny lobster” are
assumed to be Panulirus argus and that reports of other species as “spiny lobster” (e.g., P.
guttatus) were negligible. Commercial logbook reports also include information on fishing gear
and fishing center where the catch was landed. Puerto Rico commercial landings have been
incompletely reported (Caribbean Fisheries Data Evaluation Final Report, 2009) and required
use of correction/expansion factors to estimate total landings. For the years 2003 to 2016,
correction/expansion factors have been coast-specific (north, south, east, west). Estimation of
commercial fishery landings of earlier years used a single, island-wide, expansion factor.
Commercial landings are presented in this report by year and fishing gear used, but can be
stratified by coast.

Puerto Rico expanded landings were estimated for each reported trip as:
trip-specific reported landings *year-specific expansion factor

Yearly total landings were estimated as the sum of all trip-specific expanded landings within
each year. Estimation of landings for the most recent years (2003-2016) included year and
coast-specific expansion factors. Reported landings were assigned to coast based upon the
municipality of the fishing center reported for a trip and the appropriate correction/expansion
factor used to estimate landings (Table 2.3).

Spiny lobster landings reported during the years 1983-2016 are provided in Table 4.1. Landings
are provided by diving, fish traps, lobster traps, and other gear. Diving, fish traps, and lobster
traps accounted for 95% of spiny lobster landings in Puerto Rico. Landings data in PR are also
available by gear and coast (north, south, east, and west).

ST. THOMAS AND ST. JOHN

In the US Virgin Islands logbook landings data from the islands of St. Thomas and St. John
were compiled separately from St. Croix. Logbook reporting began in July, 1974 with spiny
lobster landings reported throughout the time series July, 1974-2016. Available data for
summing commercial landings were the self-reported logbook records from commercial fishers.
In the US Virgin Islands landings have been assumed to be fully reported and no
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correction/expansion factors have been used. All landings reported as “spiny lobster” are
assumed to be Panulirus argus. Commercial spiny lobster landings data are provided, by year
and gear, in Table 4.2 with landings totals beginning in 1975 (first full year of reported landings).
Diving did not include trips reporting diving with nets. Pots and traps included trips reporting
“pots and traps”, “spiny lobster pots and traps”, and “fish pots and traps”. “Other gear” included
all other gears. Diving and pots and traps accounted for 97% of spiny lobster landings in St.
Thomas and St. John. Due to inconsistencies in area assignments over time, landings data by

subregion are not available.
ST. CROIX

In St. Croix, logbook reporting began in July, 1975 with spiny lobster landings reported
throughout the time series July, 1975-2016. Available data for summing commercial landings
were the self-reported logbook records from commercial fishers. In the US Virgin Islands
landings have been assumed to be fully reported and no correction/expansion factors have
been used. All landings reported as “spiny lobster” are assumed to be Panulirus argus.
Commercial spiny lobster landings data are provided, by year and gear, in Table 4.3 with
landings totals beginning in 1976 (first full year of reported landings). Diving did not include trips

reporting diving with nets. Pots and traps included trips reporting “pots and traps”, “spiny lobster
pots and traps”, and “fish pots and traps”. “Other gear” included all other gears. Diving and pots
and traps accounted for 95% of spiny lobster landings in St. Croix. Landings data in St. Croix

are also available by gear and coast (east and west).
RESEARCH RECOMMENDATIONS

e General data improvements are recommended, including continued reporting of specific
gear categories (eg. different types of diving).

e Investigate the sensitivity of stock assessment results to landings data associated with
high uncertainty.

e Investigate improvements or alternatives to past correction factors in Puerto Rico (2005
in particular).

e Continue SEFSC funded commercial landings validation studies in Puerto Rico and
begin similar surveys in the US Virgin Islands.

4.1.2 DISCARDS

Commercial discard information includes the number of lobster discarded dead and the number
of lobster discarded alive. For SEDAR 57, all legal spiny lobsters caught by commercial
fisheries in the US Caribbean are assumed to be retained. Discards are assumed to include
sublegal (less than 3.5-inch carapace length) and legal size berried female spiny lobsters.
Consensus opinion during the data workshop was that discard mortality of spiny lobsters was
negligible (See section 2.5), which is consistent with SEDAR 8. Due to the very small number of
reported dead discards reported and the assumption that discard mortality was very low, dead
discards were assumed to be insignificant relative to the landings.
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e In Puerto Rico, discard information was reported during 2012-2013. Only 23 lobsters
from 12 trips were reported as discarded dead.

e In St. Thomas and St. John. discard data were collected during the period July, 2011 to
December, 2016. A total of 202 dead spiny lobster discards were reported during July,
2011 to December, 2015 from 51 trips. No dead discards of spiny lobster were reported
during 2016.

e In St. Croix, Discard data were collected during the period July, 2011 to December,
2016. A total of 27 dead spiny lobster discards were reported during 2012 to 2014 from 5
trips. No dead discards of spiny lobster were reported during 2011, 2015, or 2016.

RESEARCH RECOMMENDATIONS

e General data improvements are recommended, including encouraging complete
reporting of discards.

4.1.3 EFFORT

Puerto Rico

Commercial fishing trips reporting spiny lobster landings in Puerto Rico are summed by year
and gear in Table 4.4. No correction factors for estimating total trips were available for Puerto
Rico; correction factors were designed to more accurately estimate total landings. At time of
report writing, analysts are examining the feasibility of obtaining detailed effort information (ex.
hours fished, number of dives, number of traps) from the variables used to report effort on catch
forms.

St. Thomas and St. John

Commercial fishing trips reporting spiny lobster landings in St. Thomas and St. John are
summed by year and gear in Table 4.5. Available data for summing commercial trips were the
self-reported logbook records from commercial fishers. In the US Virgin Islands, it was assumed
that all trips had been reported and no correction/expansion factors have been used. At time of
report writing, analysts are examining the feasibility of obtaining detailed effort information (ex.
hours fished, number of dives, number of traps) from the variables used to report effort on catch
forms.

St. Croix
Commercial fishing trips reporting spiny lobster landings in St. Croix are summed by year and
gear in Table 4.6. Available data for summing commercial trips were the self-reported logbook

records from commercial fishers. In the US Virgin Islands, it was assumed that all trips had been
reported and no correction/expansion factors have been used. At time of report writing, analysts
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are examining the feasibility of obtaining detailed effort information (ex. hours fished, number of
dives, number of traps) from the variables used to report effort on catch forms.

4.1.4 INDICES OF ABUNDANCE

At time of report writing, analysts are examining the feasibility of developing indices of
abundance by standardizing catch per unit effort (CPUE) data associated with the main gear
types for each island platform. In SEDAR 46, the CPUE data utilized in the assessment were
calculated as pounds per trip, and nominal catch rates were developed across all trips
associated with a given gear (SEDAR 46 data workshop report, 2016). For SEDAR 57, analysts
are exploring the feasibility of using more detailed effort information (ex. hours fished, number of
dives, number of traps) and attempting to standardize the CPUE data to remove the effect of
factors that can bias the use of these data an index of stock abundance.

4.1.5 BIOLOGICAL SAMPLING

The NOAA Fisheries, Southeast Fisheries Science Center Trip Interview Program (TIP) is a port
sampling program that collects data on individual size and weight, to complement information
that is collected through the logbook reporting. Size frequency data, species composition
information, and sometimes other biological information are collected. Information about fishing
area, fishing gear, etc., is collected. Plots of the currently available length frequency data of
spiny lobster sampled from the predominant gears in St. Croix, St. Thomas and Puerto Rico are
included in SEDARS57-WP-07. Histograms of spiny lobster with carapace lengths greater than or
equal to the 3.5-inch minimum size limit are summarized in Figures 4.1 to 4.4.

RESEARCH RECOMMENDATIONS

e Further explore TIP data for possible data entry and/or measurement errors, particularly
regarding the number of individuals associated with a given length entry and associated
with potentially miscoded species.

4.2 RECREATIONAL FISHERY STATISTICS

Fishery statistics of recreational spiny lobster removals are not available for any of the island-
platforms in the US Caribbean. In Puerto Rico, recreational data (catch per unit effort, total
effort, landings, and discards) were previously collected through the Marine Recreational
Fisheries Statistical Survey (MRFSS). However, MRFSS sampling exclusively focused on finfish
and the program permanently ended in mid-2017 (see SEDAR46-WP-07 for a summary of the
MRFSS data in Puerto Rico from 2000 to 2014).

Two recent pilot studies have attempted to better characterize recreational fisheries in Puerto
Rico (Valle-esquivel and Trumble 2016) and in St. Croix (Goedeke et al. 2016). Both studies
documented difficulties associated with sampling non-commercial fisheries despite their
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recognized cultural importance in each region. In Puerto Rico, Valle-esquivel and Trumble
reported that the non-commercial fishing consisted of a mixture of subsistence, recreational,
and illegal (unlicensed) commercial fishing activities. They found that unlicensed commercial
activity was more common than other types of non-commercial fishing, but they also reported
that many anglers were reluctant to participate and they were only able to obtain limited
interviews. In St. Croix, Goedeke et al. observed overall low numbers of shore-based fishing
activity, but also concluded that other types of site-specific sampling (quantifying boat-based
and charter activity in addition to shore-based fishing) or household surveys are needed in order
to better characterize the fishery.

RESEARCH RECOMMENDATIONS
e Permanent programs that quantify the recreational effort and landings in the US

Caribbean are needed. The results of recent pilot studies (Valle-esquivel and Trumble
2016 and Goedeke et al. 2016) should be used to develop future surveys.

4.3 STAKEHOLDER INPUT

Participation of constituents and stakeholders in the assessment process is encouraged at
SEDAR workshops. Below is a list of topics that briefly summarize the large amount of
participation and input provided by stakeholders and constituents during the SEDAR 57 data
workshop

e Classification of gears

e Maximum observed size of spiny lobsters

e Socioeconomic and ecological major events (see SEDAR57-DW-03, SEDAR57-DW-04,
and SEDAR57-DW-05 for details)

e Selectivity and retention

e Discards and discard mortality

e Willingness to assist in collaborative research
RESEARCH RECOMMENDATIONS

e Continue comprehensive bio-socio-economic database of events, compile references
and time series of quantitative as available.

e Identify significant EBM quantitative socioeconomic indicators (ex. gravity of the market,
network market analyses, population growth, tourism, poaching).

SEDAR 57 SAR SECTION I1 26 DATA WORKSHOP REPORT



e A Caribbean-specific staff for data statistics and assessments was recommended to aid
in establishing and maintaining high expertise of accessing and analyzing past, current,
and future data collected in the region.
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4.4 TABLES

Table 4.1. Puerto Rico commercial fishery spiny lobster landings in pounds whole weight by
year and gear fished.

Year B Pots & Traps, Pots & Traps, Other Total
Fish Lobster Gear Landings
1983 411,152 6,967 29,723 533 448,375
1984 377,937 1,647 40,676 110 420,371
1985 135,045 205,441 24,295 11,862 376,643
1986 103,579 143,180 25,648 7,335 279,741
1987 63,907 117,139 19,624 3,937 204,607
1988 103,420 112,057 15,275 21,361 252,113
1989 130,163 187,920 29,647 15,849 363,578
1990 119,535 170,741 27,906 10,845 329,027
1991 157,369 196,280 28,976 31,910 414,535
1992 95,905 138,482 12,618 20,782 267,787
1993 122,438 129,230 7,598 22,095 281,362
1994 123,189 142,294 17,634 17,013 300,130
1995 165,879 159,783 34,320 32,776 392,758
1996 174,186 152,544 41,625 24,761 393,115
1997 151,788 131,171 53,253 26,722 362,933
1998 176,565 132,119 48,406 24,304 381,395
1999 169,829 173,735 40,505 33,768 417,837
2000 228,675 170,112 31,335 18,977 449,100
2001 200,381 152,037 47,776 11,381 411,575
2002 175,469 127,095 39,906 7,029 349,499
2003 162,243 160,839 45,057 27,757 395,896
2004 211,960 142,469 100,309 21,665 476,404
2005 275,463 321,458 166,061 11,564 774,546
2006 136,341 89,927 40,541 10,110 276,919
2007 153,751 76,168 27,673 8,193 265,784
2008 209,811 72,062 36,219 11,722 329,814
2009 199,333 84,398 33,097 6,286 323,113
2010 168,234 62,875 31,607 26,766 289,481
2011 172,881 29,907 66,506 3,942 273,235
2012 223,749 35,177 114,685 10,825 384,435
2013 177,282 7,222 75,042 15,772 275,319
2014 220,391 39,767 92,053 23,873 376,084
2015 236,250 76,764 81,726 22,856 417,596
2016 237,335 120,407 62,509 25,819 446,070
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Table 4.2. St. Thomas and St. John commercial fishery lobster landings in pounds whole weight
by year and gear fished.

Year Diving Pots and Traps Other Gear Total Landings
1975 1,812 4,460 524 6,796
1976 612 4,897 1,233 6,742
1977 4,497 14,806 159 19,462
1978 7,738 48,873 1,821 58,432
1979 3,330 24,045 2,010 29,385
1980 1,555 28,078 6,455 36,088
1981 2,660 33,112 2,296 38,068
1982 2,632 32,801 1,228 36,661
1983 3,374 32,026 741 36,141
1984 4,612 30,680 688 35,979
1985 3,652 24,413 1,293 29,358
1986 3,710 16,987 2,940 23,637
1987 4,320 35,299 1,049 40,667
1988 5,116 48,066 1,501 54,682
1989 3,104 53,859 1,895 58,858
1990 4,733 54,762 18,343 77,837
1991 6,920 46,031 1,849 54,800
1992 3,631 80,696 2,125 86,451
1993 5,172 77,258 832 83,261
1994 3,038 57,887 849 61,773
1995 2,954 63,234 1,202 67,390
1996 5,202 81,821 1,014 88,037
1997 4,689 89,772 637 95,097
1998 3,185 69,615 916 73,715
1999 5,208 70,271 345 75,823
2000 4,547 71,427 179 76,153
2001 7,573 80,815 1,323 89,711
2002 11,901 103,840 231 115,972
2003 9,650 125,486 156 135,292
2004 3,223 130,574 185 133,982
2005 2,884 114,544 7,216 124,643
2006 3,516 111,826 20,686 136,027
2007 2,786 101,199 15,656 119,641
2008 2,423 107,795 247 110,465
2009 4,163 111,014 586 115,762
2010 1,740 110,370 2,468 114,577
2011 1,758 79,185 3,359 84,302
2012 987 81,767 403 83,157
2013 431 83,068 734 84,233
2014 494 91,338 429 92,261
2015 1,079 108,171 205 109,455
2016 1,388 119,817 490 121,695
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Table 4.3. St. Croix commercial fishery spiny lobster landings in pounds whole weight by year
and gear fished.

Year Diving Pots and Trips Other Gear Total Landings
1976 Confidential data 1,925 250 2,175
1977 Confidential data 2,350 4,051 6,401
1978 3,440 1,066 475 4,981
1979 354 1,754 Confidential data 2,108
1980 469 307 512 1,288
1981 874 604 626 2,104
1982 1,321 1,141 230 2,692
1983 1,231 2,770 479 4,480
1984 5,696 1,466 403 7,564
1985 3,421 753 252 4,426
1986 1,696 3,465 809 5,970
1987 6,683 5,025 1,324 13,032
1988 4,252 2,842 918 8,012
1989 1,339 851 Confidential data 2,190
1990 15,777 2,493 1,202 19,472
1991 28,015 5,230 4,002 37,246
1992 13,604 4,021 3,507 21,132
1993 25,279 6,988 4,909 37,176
1994 22,993 4,266 2,531 29,790
1995 18,192 4,431 2,406 25,029
1996 25,021 2,084 1,739 28,843
1997 30,304 4,175 1,470 35,949
1998 36,128 3,457 3,206 42,790
1999 45,373 6,501 1,455 53,329
2000 81,706 4,258 3,056 89,020
2001 108,462 3,516 4,641 116,619
2002 109,018 3,885 3,370 116,273
2003 100,541 3,231 2,268 106,039
2004 118,588 3,901 2,926 125,415
2005 115,703 2,564 2,663 120,929
2006 140,597 3,993 2,002 146,592
2007 148,271 5,478 14,256 168,005,
2008 140,552 4,226 3,225 148,003
2009 141,161 3,927 4,820 149,908
2010 123,867 8,575 7,243 139,685
2011 84,963 15,708 9,080 109,751
2012 66,094 15,454 5,450 86,997
2013 49,563 6,010 3,825 59,398
2014 30,524 2,564 6,636 39,724
2015 35,956 5,655 3,352 44,963
2016 27,383 951 3,248 31,582
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Table 4.4. Puerto Rico commercial trips reporting spiny lobster landings by year and gear
fished.

Year Diving Pots and traps, Pots and traps, Other Gear Total Trips
fish lobster
1983 23,256 352 776 48 24,432
1984 22,788 829 822 36 24,475
1985 6,588 11,248 472 879 19,187
1986 4,842 5,286 552 704 11,384
1987 2,831 4,394 413 305 7,943
1988 3,327 4,030 421 794 8,572
1989 3,434 5,722 560 386 10,102
1990 2,942 6,314 533 907 10,696
1991 5,010 8,093 740 1,138 14,981
1992 3,373 4,373 325 872 8,943
1993 4,879 4,948 445 1,224 11,496
1994 5,942 6,085 647 1,114 13,788
1995 8,752 9,786 1,220 1,613 21,371
1996 9,632 11,132 1,200 1,900 23,864
1997 8,773 8,345 1,199 1,651 19,968
1998 9,784 8,104 1,282 1,054 20,224
1999 10,235 10,347 1,378 1,671 23,631
2000 8,516 7,797 1,136 1,182 18,631
2001 9,169 6,924 1,753 1,042 18,888
2002 9,148 6,633 1,978 677 18,436
2003 5,481 3,788 1,094 625 10,988
2004 5,784 2,732 1,079 593 10,188
2005 5,198 1,950 1,135 424 8,707
2006 5,702 1,831 912 753 9,198
2007 5,620 1,442 571 523 8,156
2008 5,510 1,108 618 488 7,724
2009 5,932 1,400 830 293 8,455
2010 4,768 1,075 971 432 7,246
2011 6,933 1,008 1,123 236 9,300
2012 7,417 840 1,707 495 10,459
2013 8,190 235 2,044 716 11,185
2014 8,375 671 1,859 975 11,880
2015 8,247 1,450 1,542 928 12,167
2016 7,412 1,856 1,157 904 11,329
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Table 4.5. St. Thomas and St. John commercial trips reporting spiny lobster landings by year
and gear fished.

Year Diving Pots and Trips Other Gear Total Trips
1975 20 62 3 85
1976 53 195 20 268
1977 15 163 13 191
1978 70 400 7 477
1979 131 586 29 746
1980 90 525 28 643
1981 54 436 37 527
1982 80 493 64 637
1983 68 461 65 594
1984 120 443 64 627
1985 187 385 48 620
1986 154 499 36 689
1987 121 404 83 608
1988 137 516 59 712
1989 152 661 39 852
1990 127 617 34 778
1991 108 761 71 940
1992 138 768 63 969
1993 124 1,184 71 1,379
1994 200 1,056 28 1,284
1995 162 939 28 1,129
1996 115 905 28 1,048
1997 160 1,002 26 1,188
1998 190 1,121 26 1,337
1999 98 1,004 32 1,134
2000 153 1,059 8 1,220
2001 165 1,046 7 1,218,
2002 232 1,157 23 1,412
2003 295 1,276 12 1,583
2004 253 1,439 12 1,704
2005 102 1,609 6 1,717
2006 81 1,468 56 1,605
2007 100 1,249 146 1,495
2008 76 1,219 133 1,428
2009 100 1,347 6 1,453
2010 120 1,269 8 1,397
2011 76 1,157 23 1,256
2012 89 971 29 1,089
2013 64 1,002 13 1,079
2014 31 965 23 1,019
2015 27 902 12 941
2016 60 965 8 1,033
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Table 4.6. St. Croix commercial trips reporting spiny lobster landings by year and gear fished.

Year Diving Pots and Trips Other Gear Total Trips
1976 Confidential data 108 7 115
1977 Confidential data 85 19 104
1978 101 41 15 157
1979 16 67 Confidential data 83
1980 27 24 15 66
1981 43 33 14 90
1982 45 71 9 125
1983 41 180 24 245
1984 185 132 28 345
1985 121 59 13 193
1986 67 131 37 235
1987 268 191 69 528
1988 173 88 41 302
1989 50 46 Confidential data 96
1990 390 128 48 566
1991 814 192 60 1,066
1992 409 176 116 701
1993 761 296 140 1,197
1994 696 137 101 934
1995 707 177 103 987
1996 905 136 111 1,152
1997 1,064 175 146 1,385
1998 1,153 154 212 1,519
1999 1,326 225 105 1,656
2000 2,186 190 190 2,566
2001 2,913 112 261 3,286
2002 3,115 113 206 3,434
2003 3,093 101 125 3,319
2004 3,341 94 155 3,590
2005 3,298 137 132 3,567
2006 3,837 141 116 4,094
2007 3,864 215 396 4,475
2008 3,417 135 143 3,695
2009 3,599 93 154 3,846
2010 3,148 170 221 3,539
2011 2,021 200 298 2,519
2012 1,658 188 198 2,044
2013 1,329 113 142 1,584
2014 761 68 240 1,069
2015 822 97 89 1,008,
2016 707 40 87 834
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4.5 FIGURES

Spiny Lobster PR and Diving
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Figure 4.1. Spiny lobster length frequency associated with diving in Puerto Rico. N indicates the
number of lengths per year (or years). Years are aggregated as necessary to meet
confidentiality requirements. Each bar represents a 0.5-inch length bin. Partial years of data
(2017) are excluded.
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Spiny Lobster PR and Pots and Traps
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Figure 4.2. Spiny lobster length frequency associated with pots and traps in Puerto Rico. N
indicates the number of lengths per year (or years). Years are aggregated as necessary to meet
confidentiality requirements. Each bar represents a 0.5-inch length bin. Partial years of data
(2017) are excluded.
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Figure 4.2. Spiny lobster length frequency associated with pots and traps in St. Thomas/St.
John. N indicates the number of lengths per year (or years). Years are aggregated as necessary
to meet confidentiality requirements. Each bar represents a 0.5-inch length bin.

36

1986 1987

N=294 N=443
. 75-
| || . II|I
I . -liin
. e o- -

5
1996 2002
N=128 90- N=348
60-
] I
- o N
2006 2008-2009

N=812 300 N=954
200-
' 100- II
) Il___ . [
0

2013 2015
N=325 30- N=122
20-
I 10-
L NN
4 5 6 7 8 4 5 6 7 8

DATA WORKSHOP REPORT



Spiny Lobster STX and Diving
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Figure 4.3. Spiny lobster length frequency associated with diving in St. Croix. N indicates the
number of lengths per year (or years). Years are aggregated as necessary to meet
confidentiality requirements. Each bar represents a 0.5-inch length bin.
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5 RESEARCH RECOMMENDATIONS

LIFE HISTORY

Research on stock structure is needed, particularly as it relates to connectivity caused
by larval dispersal.

Encountering the right habitat is important for survival of juvenile lobster recruits.
Research should be conducted to explore effects of sargassum, water quality, coastal
development, and mangrove root communities on the availability and quality of habitat
for juvenile spiny lobsters.

Explore plausibility of cause and effect mechanisms that may lead to temporal growth
variation.

Investigate potentially unaccounted for discards in the self-reported commercial logbook
data to be able to quantify the number of lobster discarded dead, as well as the number
of lobster discarded alive.

Research aimed at quantifying post-release mortality (including post-release predation)
of spiny lobster to better understand and propose mechanisms that could potentially
mitigate mortality among lobsters that are discarded.

FISHERY-INDEPENDENT

Development of fishery-independent surveys that are specifically designed for spiny
lobster, which would require considerable planning regarding data priorities (e.g., relative
abundance versus length), the life stage to target (e.g., adult, juveniles, or larvae), type
of gear, sampling design, temporal and spatial resolution, and the availability of funds. In
addition to discussing field sampling, planning of how best to record and store data
would be beneficial to future analyses and stock assessments.

Research aimed at identifying correlations between larval and juvenile abundance from
the SEAMAP-C surveys and lobster landings could assist in determining the relationship
between juve